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TMEM16E (ANO5 or GDD1) belongs to the family of integral membrane 
proteins named TMEM16 or anoctamins which are functionally split into 
Ca2+-activated chloride channels and Ca2+-dependent phospholipid 
scramblases, mediating the transfer of phospholipids between the 
leaflets of the membrane bilayer. TMEM16E is highly expressed in bone 
tissue and skeletal muscle and different mutations in the human 
TMEM16E gene are associated with the autosomal dominant bone 
disease gnathodiaphyseal dysplasia (GDD) or with different recessive 
forms of muscular dystrophy (LGMD2L, limb-girdle muscular dystrophy-
2L and distal MMD3, Miyoshi muscular dystrophy-3). Due to its prevalent 
intracellular localization, the physiological function of TMEM16E and its 
role in the pathophysiology of these diseases have not been completely 
clarified. We use patch-clamp experiments and annexin-V binding 
assays to address the function of human TMEM16E and the effects of 
mutations causing GDD and muscular dystrophy. Our recent data 
demonstrate that TMEM16E, when overexpressed in mammalian cell 
lines, displays partial plasma membrane localization and gives rise to 
phospholipid scrambling as well as non-selective ionic currents with 
slow time-dependent activation at highly depolarized membrane 
potentials and in the presence of elevated cytosolic Ca2+ concentrations 
(Di Zanni et al 2018). GDD-causing mutations have a gain-of-function 
phenotype showing phospholipid scrambling activity even at basal 
cytosolic Ca2+ concentrations. Contrarily, two mutations associated to 
LGMD2L, involving amino acids located in the putative scrambling 
domain, cause a loss of both ionic current and scramblase activity at 
high intracellular Ca2+ concentrations. Our data suggest that a gain-of-
function of TMEM16E activity contributes to the pathophysiology of GDD 
in bone tissue, while a loss-of function leads to muscular dystrophy.
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